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CALL FORWARDING FUNCTION FDR A PORTABLE RADIO COMMUNICATIONS DEVICE 



BACKGROUND 

The present invention relates to portable 
communication devices, such as cellular telephones, and 
particularly to methods and apparatus for 



more 



automatically issuing a call forwarding command to a 
communications network when the portable communication 
device has been placed into a battery charging device. 
10 A primary characteristic of a mobile 

communications system, such as a cellular telephone 
system, is the fact that subscribers to the system may 
move around, taking their portable handsets with them. 
Regardless of a mobile subscriber's location within a 
15 service area, a calling party may establish a telephone 
connection with the mobile subscriber by dialling a 
telephone number associated with the mobile subscriber's 
portable handset. Thus, it is unnecessary for a calling 
party to know the whereabouts of the mobile subscriber 
20 before placing the call. 

Most people who own a portable cellular 
telephone also have a conventional, fixed telephone unit 
at home and/or at work. Such fixed telephones are 
connected (i.e., hard-wired) to a public switched 

25 telephone network (PSTN) , and will henceforth be referred 
to throughout this disclosure as PSTN telephones a 
calling party may establish a telephone connection with a 
called party's PSTN telephone by dialling a telephone 
number associated with the PSTN telephone. 

30 11,6 te lephone number of a person's cellular 

telephone is typically different from that same person's 
PSTN telephone. When the person arrives home or at the 
office, where the PSTN telephone is located, it is 
convenient to divert incoming calls directed at the 
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cellular telephone so that they will instead be 
established through the PSTN telephone. One advantage of 
this arises from the fact that people typically have 
extension PSTN telephones (including cordless PSTN 
5 telephones) situated throughout the home or office, making 
it more likely that the person is near the telephone when 
an incoming call arrives. Thus, being able to answer an 
incoming cellular telephone call on one of these nearby 
PSTN telephones frees the person from having to keep the 
10 cellular telephone nearby. Also, there may be a cost 
advantage associated with receiving calls on the PSTN 
telephone instead of on the cellular telephone because it 
doesn't require any usage of the more expensive air 
interface. 

15 Having diverted incoming calls from the cellular 

telephone to a PSTN telephone, it is usually desired to 
redirect the diverted calls back to the cellular telephone 
when the user takes the portable handset and leaves the 
location of the PSTN telephone. in some cases, it may 

20 also be desirable at this point to divert incoming calls 
directed at the PSTN telephone so that they will be 
received on the cellular telephone. This may be the case, 
for example, when there will be no one left at the fixed 
location to answer the PSTN telephone when the incoming 

25 call is received. 

Most telephone service operators provide a 
service, referred to as "call forwarding", which allows a 
subscriber to divert incoming calls from one telephone 
number to another. For example, in Sweden one may 

30 initiate call forwarding by dialling "* 61 * [forwarding 
telephone number] /". This sequence should be dialled 
from the telephone from which calls are to be diverted. 
Once initiated, all incoming calls will be diverted to the 
telephone corresponding to the "[forwarding telephone 

35 number]" specified in the call forwarding initiation 
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sequence. call forwar<Jing ^ ^ ^ ^ 

" a L- 7 examp , le ' in s " eden one would diai the «*— • 

to cancel call forwarding. 

s serv,, T 0 "* ^ ' b "**"rt»»<> can forwarding 
5 service nay be utilised to acWeve ^ J 

havxng seeing calls directed to the appropriate one of 
the user's several telephones, it has a drawback in that 
it -ust be manually invoked by the user, leaving open the 
poss.bUity that the user M y occasionally forget ^o 
10 ln voke it at a ti.e when it „ou!d be desired, or that the 
user »ay „ a ke a Dl stake in the dialling sequence 
results, i„ having calls redirected to the w^, 
telephone number. 9 

15 „c knOWn SOlUti ° n to Problem is described in 

15 U.S. Patent No. 5 197 005 • 

d ,197, 092, which xssued to Bamburak on 

»arch 3, 1993 . The referenced patent describes a 
personal cc^unicator receiving station, also known as a 
holster, that is capable of receivi „ g . 
creator unit and co-unicating therewith The 
20 receiving station is disposed a* *->^ 

a. , aisposea at the same site as the PSTN 

telephone, and in one e*bodi Bent includes th! ! can 
forwarding nu^er of the pstk telephone. r»en the 
personal co^umcator (e.g., , cellular telephone, is 

» r° receivin ' staUon - *- -» 

number is co^umcated fro. the receiving station to thl 
personal coB.unicator. The personal ccunicator then 
autcatically invokes the call forwarding service 2 

ZZZT" 9 ^ ' 0rWardin9 ^ - «- -work 

through the personal comauiications system 

" has . J"* ! " >OVe - deiicrib «' i lo «tion registration syste. 
has a number ot drawbacks . To ^ J 

co^unicatm, the call forwarding number to the personal 
— ~. Xn applications where the receiving^ „ 
lntended t0 te a It. such as a battery 
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charger, this extra circuitry may prohibitively increase 
production costs. 

Also, the above-referenced patent does not 
address the problem of diverting calls back to the 
5 personal communicator when the subscriber removes it from 
the holster and leaves the site of the PSTN telephone. 
Absent this automatic feature, the user is forced to 
redirect calls to the mobile unit manually. However, 
manual operation leaves open the possibility that the user 

10 will forget to cancel call forwarding. Once the user has 
left the site of the PSTn telephone, he may be unaware of 
incoming calls which will continue to be diverted to the 
PSTN telephone. 

Another problem not addressed by the above- 

15 referenced patent is that of verifying that the personal 
communicator has been placed into an authorized receiving 
station. Such a feature may be desired for a number of 
reasons, including the need to assure that the personal 
communicator is not connected to inferior quality 

20 equipment that has the potential to damage the personal 
communicator. Por example, the use of lithium batteries 
is becoming more commonplace in cellular telephones, if 
such batteries are not charged properly, however, they may 
catch fire or explode. Therefore, it is important to 

25 avoid recharging the battery from a charger that is not 
compatible with lithium batteries. 

SUMMARY 

It is therefore an object of the present 
invention to provide an automatic mechanism for diverting 
30 incoming calls from a portable communications handset to 
another telephone when the user is in the vicinity of the 
other telephone. 

It is a further object of the present invention 
to provide the automatic call forwarding function without 
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the need to provide expensive hardware in the receiving 
unxt or charger. 9 

It is another object of the invention to provide 
an automatxc mechanism for cancelling the call forwarding 

ha!" 0 : ^ ^ US6r reBOVeS ^ P ° rtable — ications 
handset from the receiving unit or charger. 

It is yet another object of the invention to 
provide a mechanism for confirming the authenticity of the 
receiving unit or charger, to ensure that the portable 
10 communications handset is being connected to a high 
quality device. 9 

In accordance with one aspect of the present 
invention, the foregoing and other objects are achieved in 
an automatic call forwarding apparatus in a Mbile 
1* communications unit. The automatic call forwarding 
apparatus comprises means for storing a forwarding 
telephone number, which may be the telephone number of a 
hard-wired terminal, such as a pstn telephone. a 
mechanism is provided for detecting whether the mobile 
20 communications unit has been inS erted into a receiving 
statxon, such as a battery charger. In response to a 
detection that the mobile communications unit has been 
inserted into the receiving station, the forwarding 

25 ?TH "T ls retrleved froB the storin » ™ 

a call forwarding initiation command is generated that 
includes the retrieved forwarding telephone nlM ber. The 
generated can forwarding initiation command is then sent 
to a mobile communications network that controls call 
forwards, operations for the mobile communications unit 
in another aspect of the invention, the 
apparatus ln the mobile communications unit additionally 
detects whether the mobile communications unit has beel 
removed from the receiving station, and if so, generates 

3= caA fort""/" 1 " 9 CiU,Cellati ° n «— — ■ The generated 
call forwarding cancellation command is then sent to the 
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mobile communications network, so that the mobile 
communications terminal will resume receipt of its 
telephone calls. 

In yet another aspect of the invention, the 
5 apparatus in the mobile communications unit performs an 
authentication check as a pre-condition to initiating call 
forwarding of calls to the hard-wired terminal. To 
accomplish this, the apparatus in the mobile 
communications unit generates a random number, and 

10 transmits that number to the receiving station. The 
mobile communications unit applies a cryptographic 
algorithm to the random number to generate an expected 
result. Hardware in the receiving unit applies the same 
cryptographic algorithm to the random number and generates 

15 a test result that is supplied back to the mobile 
communications unit. If the test result matches the 
expected result, then the mobile communications unit 
proceeds with automatically forwarding calls as described 
above . 

20 m still another aspect of the invention, the 

receiving unit automatically initiates and cancels call 
forwarding of calls directed to the hard-wired terminal in 
response to the mobile communications unit being 
respectively removed from and inserted into the receiving 

25 unit. For this purpose, the receiving unit includes 
hardware for generating a call forwarding cancellation 
command in response to a detection that the mobile 
communications unit has been inserted into the receiving 
station; and means for sending the generated call 

30 forwarding cancellation command to a public switched 
telephone network that controls call forwarding operations 
for a hard-wired terminal. The receiving unit may further 
include means for storing a forwarding telephone number 
that is a telephone number of the mobile communications 

35 unit; means for retrieving the forwarding telephone number 
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from the storing means in response to a detection that the 
mobile communications unit has been removed from the 
receiving station; means for generating a call forwarding 
initiation command that includes the retrieved forwarding 
telephone number; and means for sending the generated call 
forwardxng initiation command to the public switched 
telephone network, whereby the public switched telephone 
network begins forwarding calls from the hard-wired 
terminal to the mobile communications unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The objects and advantages of the invention will 
be understood by reading the following detailed 
description in conjunction with the drawings in which: 

FIG * 1 is a block diagram of a 
telecommunications system including methods and apparatus 
m accordance with the invention; 

FIG. 2 is a flow chart illustrating steps 
performed by a mobile radio terminal for automatically 
initiating call forwarding after it has been inserted into 
a receiving unit, i„ accordance with one aspect of the 
invention; 

tie. 3 is a flow chart illustrating steps 
performed by a .obile radio terminal for automatically 
cancelling call forwarding after it has been reaoved fro. 
« a receiving unit, in accordance with one aspect of the 
invention; 

FIG. 4 is a flow chart illustrating steps 
performed by a receiving unit for automatically initiating 
call forwarding after a mobile radio terminal has been 
30 removed fro. the receiving unit, in accordance with one 
aspect of the invention; 

PIG. 5 is a flow chart illustrating steps 
performed by a receiving unit for automatically cancelling 
call forwarding after a mobile radio terfflinal flas J 
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inserted into the receiving unit, in accordance with one 
aspect of the invention; 

FIG. 6 is a flow chart illustrating steps for 
performing an authentication check as a precondition to 
5 automatically initiating call forwarding, in accordance 
with another aspect of the invention; and 

FIG. 7 is a block diagram of exemplary hardware 
for carrying out the invention. 



DETAILED DESCRIPTION 

10 The various features of the invention will now 

be described with respect to the figures, in which like 
parts are identified with the same reference characters. 

FIG. 1 is a block diagram of a 
telecommunications system including methods and apparatus 

15 in accordance with the invention. In FIG. 1, a wired 
network PSTN 107 is shown together with a cellular radio 
network consisting of two mobile services switching 
centers MSC1 108 and HSC2 105. A calling subscriber pA 
(not shown) uses a telephone A 101 to dial the telephone 

20 number of a called subscriber pB (not shown) having a 
mobile radio terminal B 102. The connection is via line 
111 to the PSTN 107 and via line 112 to the MSC1 108. 
Alternatively, a mobile radio terminal (A) 104 and a radio 
channel 116 may be used by the calling subscriber pA 

25 instead of the wire-bound terminal 101. MSC1 108 sends 
the dialed B-number to a home location register (HLR) 106 
via signaling connection 113. In return, the HLR 106 
sends the MSC1 108 a roaming number allowing routing to 
the mobile radio terminal B 102 via the PSTN 107, 

30 connections 114 , 115, the MSC2 105 and a radio channel 
117. The roaming number was previously stored into the 
HLR 106 during a registration process in which the mobile 
radio terminal B 102 notifies MSC2 105 that it is within 
MSC2's service area. The MSC2 105 utilizes the signaling 
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connection 110 to complete the reaistrai-i™ „ 

the HLR 106. registration process with 

. in accordance with one aspect of the invention 

the s ysteia also includes a receiving unit, which in 1 
> preferred embodiment is a battery charger 123 

the vxcxnxty of a wire-bound terminal C i 03 . The batterv 
charger 1 23 may be advantageously constructed as 
stand. The mobile radio terminal B io 2 and the battery 
charger i 23 are preferably each eguipped with means foT 

IT 1 H lnSerti ° n ° f the -dio terminal B 102 

-to the battery charger 123. such means may be, for 
example, a simple data communication mechanism between the 
»obxle radxo terminal B 102 and the battery charger ^ 
in one embodiment, a serial channel implemented by means 
of a unxversal asynchronous receiver-transmitter ( uL) L 
used for this purpose. 

The mobile radio terminal B !02 and the battery 
charter 12 3 should each further be eguipped with means £ 
detecting when the mobile radio terminal B l„ 2 has been 
removed fro. the battery charger x„. It is j£Z 

zzt 1 : for tottery 123 <• - ««n 

establish a connection 125 with the PSTN 107 

«, v, ^ aCO ° rd " nc!e °™ aspect of the invention 

the mobrle radio terminal B lo 2 further includes means for 
stor ln g the forwarding telephone number of. i„ MZ 
exemplary embodiment, the wire-bound terminal c 103 
These storing means should be a non-volatile memory, such 

orol k, ° nly " MOry " laSh R °">< - - Usable 

programmable read only memory (EPR0M) , so ^ 

forwarding telephone number win be retained in the mobUe 
radxo terminal B 102 even wh«.„ 

. 0 m z even when the power to the unit is 

turned of,. The mobile radio termina! B l02 is preferably 
eguxpped wit* a programmed processor and an in^u put 
mechanxs. to permit the called subscriber p B to program 
one or more forwarding telephone numbers into the storl" 
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means. Storage of a plurality of forwarding numbers may 
advantageous if the called subscriber pB has more than one 
battery charger 123, each associated with a different 
wire-bound terminal C 103. Including the storing means 
within the mobile radio terminal B 102 makes it 
unnecessary for the battery charger 123 to contain 
comparable storing means or other circuitry for 
determining the forwarding telephone number and supplying 
this forwarding telephone number to the mobile radio 
terminal B 102. By omitting this circuitry, the battery 
charger 123 may be more economically manufactured. 

Operation of one embodiment of the invention 
will now be described with reference to the block diagram 
of FIG. l in conjunction with the flow chart of FIG. 2. 
15 The following steps are performed by the mobile radio 
terminal B 102 after it has been inserted into the battery 
\ charger 123. First, the mobile radio terminal B 102 
detects that it has been inserted into the battery charger 
123 ("YES" path out of decision block 201) . Next, the 
2Q mobile radio terminal B 102 retrieves the forwarding 
telephone number from the storing means (step 203). in 
the event that more than one forwarding telephone number 
is stored in the storing means, the mobile radio terminal 
B 102 may perform the additional steps (not shown) of 
25 asking the battery charger 123 for a unique serial number 
that is stored in a non-volatile memory within the battery 
charger 123 (this does not increase the hardware cost of 
the battery charger 123). Once it has obtained the 
battery charger's unique serial number, the mobile radio 
terminal B 102 retrieves that one of the forwarding 
telephone numbers that is associated with the unique 
serial number. It will be noted that the first time the 
mobile radio terminal B 102 is inserted into a battery 
charger 123 having a serial number that has not been seen 
35 before, the called subscriber pB may be prompted to enter 
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a PSTN telephone number associated with the "new" battery 
charger 123. The mobile radio terminal B 102 can then 
store this PSTN telephone number for future use. 

Finally, the mobile radio terminal b 102 
establishes a communication channel 117 with the MSC2 105 
and sends the appropriate command for initiating the cali 
forwarding service (step 205) . The MSC2 105 then uses 
signalling connection no to register the forwarding 
telephone number with the HLR i 06 . The cellular 
communications network will henceforth forward all of the 
mobile radio terminal B's calls to the wire-bound terminal 
c 103 via PSTN 107 and connections lis, il9 , as indicated 
by the switch 120 in MSC2 105. 

Another aspect of the invention will now be 
described with respect to FIG. i in conjunction with FIG 
3. The following steps are performed by the mobile radio 
terminal B 102 after it has been removed from the battery 
charger 123. First, the mobile radio terminal B 102 
detects that it has been removed from the battery charger 
123 (-„- PATH out of decision bloc, 301,. Then thl 
mobile radio terminal B 102 oefavn^ 

" 102 establishes a communication 
channel 117 with the MSC2 105, and sends the appropriate 
command for cancelling the call forwarding service (step 
303) The MSC2 105 then uses signalling connection 110 to 
delete the forwarding telephone number from the HLR 106 
The cellular communications network will henceforth direct 
all of the mobile radio terminal B's calls to the mobile 
radio terminal B 102. This feature is useful because it 
eliminates the need for the called subscriber P B to have 
to remember to cancel call forwarding every time he 
removes the mobile radio terminal B 102 f rom the battery 
charger 123. ^«-ery 

-obi, Th * ab ° Ve ~ deSCribea £eatu " s «late to the 

ZFLT' t ™ 1 ' S ablUty <° "—"-11Y invoxe 
and doable can tor^a^ uhen respectl 
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into and removed from the battery charger 123. m some 
circumstances, it may be additionally desirable for calls 
to be automatically forwarded from the wire-bound terminal 
C 103 to the mobile radio terminal B 102 whenever the 
5 mobile radio terminal B 102 is removed from the battery 
charger 123. When this feature is available, it would 
additionally be useful for this call forwarding to be 
cancelled whenever the radio terminal B 102 is reinserted 
into the battery charger 123. To make these features 
10 possible, the battery charger 123 should be further 
equipped with circuitry to perform a number of functions, 
including means for storing a forwarding telephone number 
that identifies the mobile radio terminal B 102. 

This battery charger call forwarding feature 
15 will now be described with respect to FIG. l in 
conjunction with FIG. 4. The following steps are 
performed by circuitry in the battery charger 123 after 
the mobile radio terminal B 102 has been removed from the 
battery charger 123. First, the battery charger 123 
20 detects that the mobile radio terminal B 102 has been 
removed from the battery charger 123 ("YES" PATH out of 
decision block 401). Then, the battery charger 123 
accesses its storage means and retrieves therefrom the 
mobile radio terminal B's forwarding number (step 403) . 
25 Then, the battery charger 123 establishes the 
communication link 125 with the PSTN 107, and sends an 
appropriate command for causing the PSTN 107 to begin 
forwarding the wire-bound terminal C's calls to the mobile 
radio terminal B 102 (step 405) . 
30 The automatic cancelling of call forwarding from 

the wire-bound terminal C 103 to the mobile radio terminal 
B 102 will now be described with respect to FIG. l in 
conjunction with fig. 5. The following steps are 
performed by circuitry in the battery charger 123 after 
35 the mobile radio terminal B 102 has been inserted into the 
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battery charger „. Pirs t, t „e hattery charger ^ 
detects that the mobile radlo terainal J r 

verted into the battery charger 123 (» YES - "™ T " 
deepen bloc* S01) . Then . ^ JJ^ -™ - J 

> the complication link 125 wlth ^ J" ™ 

and sends an appropriate command for cau«Ho„ 
to cancel the call forwarding or Z~L^ t 
C's call.? w, Wire-bound terminal 

calls to the mobxle radio terminal B 102 (step 405) 
In another aspect of the invent!™ 
verification is provided to ensure that 
termina! B l„2 has be™ placed into an autnori^ 

LTbeT s T on ' *" Mntioned sarlier - — « • 

may be desired for a number of reasons, including the need 
to assure that the personal communicator is not connect 
to inferior guality equipment that has the potential ^ 
damage the personal communicator, such as by £££ 
rechar, lng the personal communicator's lithium Lter^ 
thereby causing it to catch fire or explode. 

A preferred embodiment of this aspect of the 

performed by the mobile radio Z^lT^Tu Z 
been inserted into the battery charger 123. First Z 
mobile radio terminal B 102 detects that it has bet 
inserted into the battery charger 123 rvES „ ^ 

rre„era t l0Ck ' ^ TOMle ^erJZlSl 

IntLf J ^ ' SteP 603) - The communication 
oattfri ^ ^ "° Mle " di ° - I"* and the 

random number from the mobile radio terminal B 102 and tn~e 
battery charger 123 (step 605) . 

The mobile radio terminal B 102 and the battery 
charger 123 each have processino „■ ^ 

p ™ cessln 9 means which applv a 
secret cryptographic alqorithm to n,. 

algorithm to the random number (step 
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607) . After the battery charger 123 generates a result 
from the cryptographic algorithm, this result is 
transmitted back to the mobile radio terminal B 102 (step 
609) . The mobile radio terminal B 102 then compares the 
5 received result with the one it was expecting (decision 
block 611). If the two results match ("YES" path out of 
decision block 611) , then the mobile radio terminal B 102 
proceeds to invoke call forwarding by retrieving the 
forwarding telephone number from the storing means (step 

10 613) and then establishing a communication channel 117 
with the MSC2 105, and sending the appropriate command to 
the cellular communications network for initiating the 
call forwarding service (step 615) as described above with 
respect to FIG. 2. 

15 However, if the received result does not match 

the expected result ("NO" path out of decision block 611) f 
then the processing of steps 613 and 615 is skipped, so 
that no call forwarding will be invoked. In an 
alternative embodiment, the mobile radio terminal B 102 

20 will additionally disable the charging of its battery, to 
prevent possible damage from incompatible charging 
methods . As mentioned earlier , severe damage may occur 
by, for example, improperly recharging a lithium battery. 

A block diagram of exemplary hardware for 

25 carrying out the invention will now be described with 
respect to FIG. 7. The components for implementing the 
invention are disposed in the battery charger 123 and in 
the mobile radio terminal B 102. The battery charger 123 
includes a processor 701 coupled to a random access memory 

30 (RAM) 703 and to a read only memory (ROM) 705. The ROM 
705 stores a program for controlling operation of the 
processor 701. The RAM 703 is used for storing variables, 
such as a forwarding telephone number. When the battery 
charger is designed to perform the automatic call 

35 forwarding as described above with respect to FIGS. 4 and 
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5, it includes an interface 709 to the PSTN 107. A power 
supply 707 within the battery charger 123 receives power 
from a main power supply, and generates therefrom suitable 
voltage and current levels for charging one or more 
batteries m the mobile radio terminal B 102. 

in another aspect of the invention, the battery 
charger l 23 may additionally include a home switch 711 
coupled to the processor 701. The purpose of the home 
switch 711 is to cause the processor 701 to remove any 

cTnT T ti0n ^ " ° n *** -Abound terminal 

C 103. The home switch 711 is useful, for example, in the 
following situation: suppose a f irst family member leaves 
the house with the mobile radio terminal B 102. Removal 
of the mobile radio terminal B 102 from the battery 
15 charger 123 automatically causes the wire-bound terminal 
C s telephone calls to be forwarded to the mobile radio 
terminal B 102 as described above with respect to FIG 4 
This is the desired function when there is no one else at 

20 flln H T er ' " SOme ° ne 6186 " h ° Me ' then the ««* 
20 family member would push the home switch 711 just after 

lifting the mobile radio terminal B 102 from the battery 
charger l 23 . This causes the processor 701 to take 
appropriate steps to disable the just-invoked call 
forwarding. 

25 m another situation, the first family member 

may leave the house with the mobile terminal B 102 at a 
time when no one else is at home, so that call forwarding 
is desired and left in force =. - „ „ . 

xn IO * c *- If a second family member 
then returns home, he can push the home switch 711 and 
again, cause any call forwarding of the wire-bound 
terminal C's telephone calls to the mobile radio terminal 
B 102 to cease. i„ anot h e r aspect of the invention, the 
battery charger may be further equipped with a dual color 
izght emitting diode (LED) 713 to indicate the forwarding 
35 status of the wire-bound terminal c 103. For example, I 
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red light may indicate that the wire-bound terminal c 103 
is diverted to the mobile radio terminal B 102. A green 
light may indicate that the wire-bound terminal c 103 is 
not diverted, that i S/ that it is capable of receiving 
5 incoming calls. 

The battery charger 123 further includes a 
serial communications interface 715 for coupling to a 
serial communications interface 717 located on the mobile 
radio terminal B 102. The purpose of each of these 

10 interfaces is to provide a mechanism for allowing each of 
the battery charger 123 and the mobile radio terminal B 
102 to detect the presence of the other. A power supply 
port 719 on the battery charger 123 supplies the power for 
charging the battery located in the mobile radio terminal 

15 B 102. 

In addition to the conventional radio 
communications circuitry (not shown) and the serial 
interface 717 described above, the mobile radio terminal 
B 102 includes a processor 721 coupled to a RAM 723, to a 

20 ROM 725 and to a non-volatile memory such as an 
electrically erasable programmable read only memory 
(EEPROM) 733. The ROM 725 stores a program for 
controlling operation of the processor 721, and may be 
designed to operate as described above with respect to 

25 FIGS. 2, 3 and 6. The RAM 723 is used for storing 
variables, such as a generated random number and an 
expected result from a cryptographic algorithm. The 
EEPROM 733 is used for storing variables, such as 
forwarding telephone numbers, that need to be retained 

30 even if power to the mobile radio terminal B 102 is lost. 

The mobile radio terminal B 102 further includes 
a charging circuit 727 for recharging at least one battery 
729. Power is supplied to the charging circuit 727 by the 
battery charger's power supply port 719. The charging 

35 circuit 727 may also include a connection 731 to the 
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processor 721 so that the processor 721 can determine 
whether recharging should take place, as described above, 
and control the charging circuit 727 accordingly. 

In another aspect of the invention, a mechanism 
may be provided to allow the user to disable the automatic 
call forwarding functions performed by the mobile radio 
terminal B 102. This mechanism may be in the form of a 
menu selection made by the user via an input/output unit 
(not shown) on the mobile radio terminal B 102, or it may 
alternatively be made by a switch (not shown) provided on 
the unit. 

The invention has been described with reference 
to a particular embodiment. However, it will be readily 
apparent to those skilled in the art that it is possible 
to embody the invention in specific forms other than those 
of the preferred embodiment described above. This may be 
done without departing from the spirit of the invention. 
For example, the described embodiments include a battery 
charger into which the mobile radio terminal is inserted 
when in the vicinity of the wire-bound terminal. However, 
the presence of the battery charging circuitry is not 
essential to the invention. The battery charger may 
simply be replaced by a table stand or other receiving 
station for the mobile radio terminal, wherein the 
receiving station contains the call-forwarding circuitry 
described above, and is located near the wire-bound 
terminal. 

Thus, the preferred embodiment is merely 
illustrative and should not be considered restrictive in 
30 any way. The scope of the invention is given by the 
appended claims, rather than the preceding description, 
and all variations and equivalents which fall within the 
range of the claims are intended to be embraced therein. 



20 
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CLAIMS: 

1. An automatic call forwarding apparatus in a 

mobile communications unit, the automatic call forwarding 
apparatus comprising: 
5 means for storing a forwarding telephone number; 

means for detecting whether the mobile 
communications unit has been inserted into a receiving 
station; 

means for retrieving the forwarding telephone 
10 number from the storing means in response to a detection 
that the mobile communications unit has been inserted into 
the receiving station; 

means for generating a call forwarding 
initiation command that includes the retrieved forwarding 
15 telephone number; and 

means for "sending the generated call forwarding 
initiation command to a mobile communications network that 
controls call forwarding operations for the mobile 
communications unit. 

20 2. The apparatus of claim l, further comprising: 

means for detecting whether the mobile 
communications unit has been removed from the receiving 
station; 

means for generating a call forwarding 
25 cancellation command in response to a detection that the 
mobile communications unit has been removed from the 
receiving station; and 

means for sending the generated call forwarding 
cancellation command to the mobile communications network. 



30 



3. 



The apparatus of. claim 1, further comprising: 

means for generating a random number; 

means for transmitting the random number to the 
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receiving station; 

means for applying a cryptographic algorithm to 
the random number to generate an expected result; 

means for receiving a test result from the 
receiving station; and 

means for comparing the test result with the 
expected result, 

wherein the means for sending the generated call 
forwarding initiation command to the mobile communications 
network operates only if the test result matches the 
expected result. 

4. A receiving station for a mobile communications 

unit, the receiving station comprising: 

means for detecting whether the mobile 
communications unit has been inserted into the receiving 
station; 

means for generating a call forwarding 
cancellation command in response to a detection that the 
mobile communications unit has been inserted into the 
20 receiving station; and 

means for sending the generated call forwarding 
cancellation command to a public switched telephone 
network that controls call forwarding operations for a 
hard-wired terminal. 



15 



25 5. The apparatus of claim 4, further comprising: 

means for detecting whether the mobile 
communications unit has been removed from the receiving 
station; 

means for storing a forwarding telephone number 
that is a telephone number of the mobile communications 
unit; 

means for retrieving the forwarding telephone 
number from the storing means in response to a detection 
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that the mobile communications unit has been removed from 
the receiving station; 

means for generating a call forwarding 
initiation command that includes the retrieved forwarding 
5 telephone number; and 

means for sending the generated call forwarding 
initiation command to the public switched telephone 
network, whereby the public switched telephone network 
begins forwarding calls from the hard-wired terminal to 
10 the mobile communications unit. 

6 - An automatic call forwarding system comprising: 

a mobile communications unit comprising: 

means for storing a forwarding telephone 

number; 

15 means for detecting whether the mobile 

communications unit has been inserted into a receiving 
station; 

means for retrieving the forwarding 
telephone number from the storing means in response to a 
20 detection that the mobile communications unit has been 
inserted into the receiving station; 

means for generating a call forwarding 
initiation command that includes the retrieved forwarding 
telephone number; and 
25 means for sending the generated call 

forwarding initiation command to a mobile communications 
network that controls call forwarding operations for the 
mobile communications unit; and 

the receiving station for the mobile 
30 communications unit, the receiving station comprising: 

means for cooperating with the mobile 
communications unit's detecting means to enable the 
detecting means to detect whether the mobile 
communications unit has been inserted into the receiving 
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station. 

7. The apparatus of claim 6, wherein: 

the mobile communications unit further 

comprises : 

5 means for generating a random number; 

means for transmitting the random number to 
the receiving station; 

means for applying a cryptographic 
algorithm to the random number to generate an expected 
10 result; 

means for receiving a test result from the 
receiving station; and 

means for comparing the test result with 
the expected result; and 

15 receiving station further comprises: 

means for receiving the random number from 
the mobile communications unit; 

means for applying the cryptographic 
algorithm to the random number to generate the test 
20 result; and 

means for supplying the test result to the 
mobile communications unit, 

wherein, in the mobile communications unit, the 
means for sending the generated call forwarding initiation 
command to the mobile communications network operates only 
if the test result matches the expected result. 



25 



30 



8. 



A method for automatically forwarding calls from 
a mobile communications unit to a hard-wired terminal, the 
method comprising the steps of: 

in the mobile communications unit, storing a 
forwarding telephone number that is the telephone number 
of the hard -wired terminal; 

detecting whether the mobile communications unit 
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has been inserted into a receiving station; 

retrieving the stored forwarding telephone 
number in response to a detection that the mobile 
communications unit has been inserted into the receiving 
5 station; 

generating a call forwarding initiation command 
that includes the retrieved forwarding telephone number; 
and 

sending the generated call forwarding initiation 
10 command to a mobile communications network that controls 
call forwarding operations for the mobile communications 
unit, 

9 - The method of claim 8, further comprising the 

steps of: 

15 detecting whether the mobile communications unit 

has been removed from the receiving station; 

in the mobile communications unit, generating a 
call forwarding cancellation command in response to a 
detection that the mobile communications unit has been 
20 removed from the receiving station; and 

sending the generated call forwarding 
cancellation command to the mobile communications network ♦ 

10. The method of claim 8, further comprising the 

steps of: 

25 generating a random number in the mobile 

communications unit; 

transmitting the random number to the receiving 

station; 

in the mobile communications unit, applying a 
30 cryptographic algorithm to the random number to generate 
an expected result; 

in the mobile communications unit, receiving a 
test result from the receiving station; and 
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comparing the test result with the expected 

result, 

wherein the step of sending the generated call 
forwarding initiation command to the mobile communications 
5 network is performed only if the test result matches the 
expected result. 

11. A method for controlling the forwarding of calls 

directed to a hard-wired terminal, comprising the steps 
of: 

10 detecting whether the mobile communications unit 

has been inserted into a receiving station; 

generating a call forwarding cancellation 
command in response to a detection that the mobile 
communications unit has been inserted into the receiving 

15 station; and 

sending the generated call forwarding 
cancellation command to a public switched telephone 
network that controls call forwarding operations for the 
hard-wired terminal. 

20 12. A method for controlling the forwarding of calls 

directed to a hard-wired terminal, comprising the steps 
of: 

in a receiving station, storing a forwarding 
telephone number that is a telephone number of a mobile 
25 communications unit; 

detecting whether the mobile communications unit 
has been removed from the receiving station; 

retrieving the stored forwarding telephone 
number in response to a detection that the mobile 
30 communications unit has been removed from the receiving 
station; 

generating a call forwarding initiation command 
that includes the retrieved forwarding telephone number; 
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and 

sending the generated call forwarding initiation 
command to a public switched telephone network that 
controls call forwarding operations for the hard-wired 
5 terminal, whereby the public switched telephone network 
begins forwarding calls from the hard-wired terminal to 
the mobile communications unit. 

13, A method for automatically forwarding calls from 

a mobile communications unit to a hard-wired terminal, the 
10 method comprising the steps of: 

in the mobile communications unit, storing a 
forwarding telephone number; 

detecting whether the mobile communications unit 
has been inserted into a receiving station; 
15 generating a random number in the mobile 

communications unit; 

transmitting the random number to the receiving 

station; 

in the mobile communications unit, applying a 
20 cryptographic algorithm to the random number to generate 
an expected result; 

in the receiving station, receiving the random 
number from the mobile communications unit; 

in the receiving station , applying the 
25 cryptographic algorithm to the random number to generate 
a test result; 

supplying the test result to the mobile 
communications unit; 

in the mobile communications unit, comparing the 
30 test result with the expected result; 

in the mobile communications unit, retrieving 
the forwarding telephone number from the storing means in 
response to a detection that the mobile communications 
unit has been inserted into the receiving station; 
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in the mobile communications unit, generating a 
call forwarding initiation command that includes the 
retrieved forwarding telephone number; and 

sending the generated call forwarding initiation 
command to a mobile communications network that controls 
call forwarding operations for the mobile communications 
unit, 

wherein, in the mobile communications unit, the 
step of sending the generated call forwarding initiation 
command to the mobile communications network is performed 
only if the test result matches the expected result. 
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